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(57)Abstract: 

PROBLEM TO BE SOLVED: To solve such a problem 
that it is difficult to provide a high-quality thin film due 
to polycrystalization during crystal growth when LiNb03 
crystal is formed on an Si substrate and it is very 
difficult to form it because the LiNb03 crystal and 
lattice constant on a GaAs or InP substrate are further 
to each other than those on the Si substrate. 
SOLUTION: This semiconductor device forms many 
layers of oxide thin film with changed composition so 
that they may obtain the lattice constant of an oxide 
dielectric crystal to be formed finally, and it gradually 
changes the lattice constant of a semiconductor 
substrate from the lattice constant of a semiconductor 
thin film to that of the oxide dielectric crystal to reduce 
misfit dislocation. Therefore, a high-quality oxide 
dielectric crystal can be obtained even on the 
semiconductor substrate. 
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(57) [ m%>i 

l MM] siS«±ldbdx*cfi 7fM1"S * v ^5 
fc«)ii!fpK*}«8IS:»5itH:BMrt?*>5. GaAs 




( 

[ f**«2 ] GaAs&Kt . BaTiQ -SrTiQ3 imfo/faffe 
£hMt s SrTLCU -C&HOB TkWXM^^Mt . LaAlCB — YA 

Strife 

[ !S#3l3 ] InPSffict , BaHfOu - BaliOB^^t^ 
salf^ % BaTiCB -SrTlCB 9&6^M^&BBJi<b , SzliCB -Ca 

Ha jkmwM&&mb . laAia -YAia ^mtw&^m 

-rs **«^S«^«Je*i& 20 

l IS*3g4 ] Si, GaAs, Jri&:b*<D¥^#&m±\Zffi 

■K>5 t>d«te< tt— «B»K*jv^t, iWBsia&R-Lfcia 

mmm h'PK< tt— as5Mc«v^-c, itMBGaAsSSLL 

(CBaliOB -SrTlCB ^ggfttf^HaBt , SrTiC& -CaTiCfc ^ 
«Mb%MSJifc , LaAlQ — YAlCfe UMMM**^ 
^^tLT*59. St^LaAlQi-YAiamiWbteifSfiWJl 

£igCO? V>fr< fct— «5WC«V^ itulBlnPgtEJi 40 
tCBaHfCU - BaliOB ^^b^^BBSt > BaTiCB -SrTiCB ^ 

IMtM&MU:* si^-caTios^mim^mt. La 

A1CB -YA1Q3 ^KfbiftjfSfiJlAS^fi)^ flXtSV . fitlELaA 
[ IS*3S8 ] Si, GaASx Jx*te¥ (D^mftm&lLlCM 
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[0001] 
[0002] 

sissm^ ix^> w t ic«t 19 *>p, ^5 mmzmi-tz, , ceic 

( C£to Electrcnic Integrate Circuit) t P^littS t 

•St. C0T\ HIC( H^tnrid Integrated Circuit) t mttl 
[ 0003 ] m%i*. m-tt'ftX'ffif$£ HTV ^ /c*^ 

[ 0 o 0 4 ] ^#»*3tii&SfSfcSjg/«c*fJ|sfSrttffl 



( 

3 

[ 0005 ) — 2r, ¥3fc£i^£iMb4^tt{tt£Afr 

[ 0006 ] T-*^BJT'»4, ±IBORHAfirflffti- 
« tab. ^»Sffi±(cAfD»^B»b»R«ft«AS:^ 

rit-rs «!ig*&^^-ra n t £ a tot -t* . 10 

[0007] 

[ 0 o 0 8 ] iNWfcSSrafca siS«±(c&S{t: 

tt5 GaAs^InPStSiT'lir tvb CD^JICD LiNbCB 
[ 0 0 0 9] 

[ KH«:#*f5Jfc»0>^&] 

Mfb«mfMNKr«S £ t i-^mt *5 . 
[0010] 4#te#»WC*5Vvt<f>IW§i: LT^T^ 

tLxm&w^^m^m^^x^xm % :o 
'pmmtLxm^^^^ti^^^h m&3>±izmm 

At tSUffift^HHb r v ^ /v> 1- 3M£A«rft? 

m-^tx, £<o m&&ftmmmnmi3&(oM)fct 40 

[ooii] rw^-^ffiv^iiicioTsili 

*s±^mp««ji-cfco xi> ft&mt£muwmsffi& 

[0012] 

o r «i£ tts t> <ox\*t&\ 

[0013] ( msflaji ) *ftmiz$mzmi<o9&&<n 50 
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V N T, 5 77-f 5/ h tefi^fweffi^^iKB^ig^ 

<5 o 

[0014] £AT\ *»M^»i^3ateBttlcJ:5^ 

[0015] HiT^IH^aBia&^^^^aVrS 
02 (a) — (d) M^L ~CV N <5 0 

[0016] 4T> sLfc9 43S4R1 1 <o«iiSr8fe*M- 
5(i2(a)) 0 Sfficoffi^fi(i(ooi)^t L/c 0 ftjcsi 

1 2 &J&f$.1rZ> (122(b) ) 0 ^^siaflll 2 f* x si£jRi 

LaAiaSSJIl 3 0*&-iF^S$r«ift-r^S*'J^"t-5o 

[ 0 0 1 7 J jgftv-C, siCteKl 2 Sr^LfcsiStRl 1 

* mm? i?* AwmnFH? - a ^^ommm^M mbe 

(Molecular Beam E^ita^) ( C ^A~tZ) D 

[0018] «V^TS«fflSS:400~60Qff^»fflUfci: 

ct 3 iClOOnr^^tC^CoTlaAlOB - YAlCB 1 3 ^rff^ 
(122(c) ) 0 

[0019] ft*J % iaAlQj - YA1CB»^1 3 <DMtftjjfe 

<0*E^feS:«^ iirft^W(Cfi YA1C& t 45 ± 5 (Cioorrfl 
©-t>fco TLaAlOB- YAlOB^flll 3 $rMLTt J: 
V\ 

[ 00 2 0 ] 4*5, LaAlCB - YAlOB^Jgl 3 60^*ffi 
t Itll RKX^>V^y >-^^B^M3CVD (Metal Organ! 
c Chemical Vapor Deposition) 3lfB£: ffiV^T. 50^-lOQn 

m^soiaAioB - y^mm&i^smti— mzt ^ 

«sRfc»b* -tt*3ft«b &m\zMf&ti> *•^£^fflv^T LaAl 
GB - YAlCB iSMSIl 3 ^ML Tt> 8b*d s »?> tt 

[ 00 2 1 ] LaAlCB - YA1CB»J311 3 &Mf$tf"Z>-%&:b 

^-fT7V-y 3 >^&( Pulsed Laser Deposition : 

led - yaiob*Mi 3 SrJKfiKLfcSSSrREX^^y 

400—600^, ^^^2xl(T 2 lorr (llorr=133 . 322Pa) . j3 
^5>JE^rAr: Cfe=6: 4, RF-^^V — 50W, ^^lOCXTCLiNbO 
3 WRl 4 * \» TMmZf&tZ> (02 (d) ) c 

[ 0 0 2 2 ] LiKbQj»iKl 4 S:ifiSt5*Si:Lm 
3 Pulsed Laser Deposition : PLD&) % MDCVE^i 
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[ 00 2 3 ] LaAlCB ( te-T^Jgc 2 I/2 a =5 . 3 7 a) 
-YAICd ( *&^5£$C 2 1/2 a -5 . 1 7 iO 
»i:Si«K( f&^AElfc a=5.42A> RXfihtotoC* ( «HP3£ 
» a=5.i48A) t ©»-T-ffi»<0BI»Sriai3K*i" 0 *|g 

W^*j£"CSiStRJt^^b fcLilfcOJ ^IgfiSi" LaAlCB 
RU<£>*#^ W0.9l YA1CB LiNbOB IHOft^ 

[ 0024 ] *«Wo^2fefc:«tixfi, ^fi /o 

Sri%WT«c«Jx.5:: t dSpTfgi: *5fc*x Kfpfft Hon 
boo «BW>««»s^rffi(J:*5 1 1 1> fc, a*o^«feJ; 9 
t fft ^SIS^LiKbQj «rfgfcft5 0 

[ 00 2 5 ] ]j2<bCB«!gl 3 <Dftt>*) l£*^)£SfaMai 

[ 0 0 2 6 ] *«K^J:oTsiiS«±^iaiiPa«*iWb» 

teat h 7>^^ Wi*i/-f 4Jf ©^M-f* 
t ft* o tfH±"Cr ixfe <o*?**«f b-r* r £ t> ^Ttefc 

[ 00.27] ( 31^2 ) *38MlCj3Jt5*20SH«0 

[ 0 0 2 8 ] J^T, *»WO»2O3lli0g»jC«t-64 fe * 30 

[0029] mxttmmmm^frfrz^mitmwmffi 

IEI4 (a) — (f ) (C^b T V ^ o 

[ 00 30 ] *1\ GaAatt? ft«SK3 1 <Dai®£i5fc# 
i-4(El4(a))o StE^ffi^i«{ooi)*-[fi]i:Lfco iW-G 
aAsSt£3 1 ^rX^S^10" 7 Torr(lTbrr=133.322E^)^S 
(DEGC?? X^CVD(OTemical Vapor Deposition) ^fi(^ 40 

inTMftfcL, 15-25AgjK<DSia *HKfr»d»-S (04 
(b) ) 0 n COSiCfe IK3 2 «\ GaAsSfe SrTlCB -BaTiCB M 

[ 00 3 1 ]^^ SiaJH3 2 S:?Kj*LfcGafls£«3 

i mm? iytt /i-mmm^ ^^mmw^m mb 

E (Molecular Beam Epitaxy) ^Brt^^Ai~-5 0 MBE^B 
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r) . Ba) s 4feJR^7^>^A( Ca) , 

[ 00 3 2 ] jttV>TG&AsSffi?fi*S:400~60QS(C:#?fiL 
fc^^T-SrTiCb -BaTiQiC0J«aSrBBi&f5o 

K-fe^-fc/Wi* 350/5^1500^^^^1., g 
aAsgffit fe^S^^T t%tctb\C SrTlCB -BaTiCB 
jrfe^FOffi^fiSr/ (Ba+Sr) =0.1—0. 30©B<!: „ iffiM 

Cbt ft5ctp ^lOOixrg^tC^fcoTSrTiCfe — BaTiCB 
JHI3 3 SrJg/#1-3 ([214(c) ) 0 

[ 0 0 3 3 ] ft^o, SrTiCB -BaTia f#M3 3 <DBj&ft 

BaOffi^Sr^S -frS^^fismcd <t ft 5 <t 5 dlOOn 
vMA^iofc o T SrTlGo -BaHOB»J5f3 3 ^f^LTt 

[ 0 0 3 4 ] ft^b\ SrTiCD — BaTiCB #SM3 3 CO^^c^T 
S^tTIt RFX/<.y^y V^^fi^FDCM3(I^tal Qrga 
nic Chemical Vapor Deposition) 3£fi5r ffi V ^T, 50—10 
OnrJi^^SrTia — BaTiCB Sr/BafeSUtSr ~* 

<b (d«fglPRtc»bS *ft*s& *»teJ8riM-5 ^r&4rfflv> 
TSrTiCB -BaTiCB *SS3 3 Sr«?JEjcL Tt> [s]^gb*^ 

[ 00 3 5 ] snlOB -BaTiQ3»^3 3 S:«J*f S^ffi 

^M>BE& (Metal Organic Molecular Beam Epitaxy) , 
l/-f7/U-i/3 Pulsed Laser Deposition : 

pld&) Srfflv^tra«l^>S&^s#e>-ix5o 

[ 00 36 ] J^V^GaAsSSffiLSSr40(r-600fftC^ 

L, smcB -caTiacoJttt^^-rao *H8KrHI*6L 

tccaOffl^c^ ffl^^(-iiAP$ CaTiCB t 

ft^ctp (-lOOnmSS^fcoTSrllCB -CaTiCB^J3l3 
4 &J&[$rrz> (i4(d)) 0 

[ 00 3 7 ] ft*D\ SrTlCB -CaHCB^M3 4 (OJ&f&jj 

srO)B^;Sr®^ ^*^WtcficaTi03 ft* J: 5 i-ioon 

mS^tC^fco T SrTlCB -CaTiCB »H3 4 £ Ml Tfc 

«tv\ 

[ 0 0 3 8 ] ftio, SrTiCB -CaH0B*fll3 4 <DMj$&j 

REX^V^y ^^S^MXVDtMetal Qrga 
nic Chemical Vapor Deposition) SSJB^; ffl^T % 50—10 
Om^^CO SrTiCB -CaTiCB »M&Ca/Srffl^£-Jir 

"C SrTiCB CaTiCB 4 ^rJFMLTt H«C03»** S 

[ 00 3 9 ] sma -CaTiCB^H3 4 Sr»fiW-**j5fe 

t-Ix— ifryu— >3 Pulsed Laser Deposition 
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[ 0040 ] JKV^TGaAsSffifflSS:400~600*^iS«P 

(-K^W{CYlOto£^ii^D$ -frft^Kl^JiYAlGB i ft 3 «t 
5 t-lOOm^KtC^fcoTLaAlQ}- YAlCB 5 SrTF^jc 

i"S (El4(e))o 

[ 004 1 ] ft:fc v LaAlCb - YAICb j$J9f3 5 <Dj&tf&yfe 
^{Cfrfco TlaAlCB - YA1CB^M3 5 SrTKjSfcLTfc «t 

v\ /a 

[ 0042 ] ft*5, LaAlCB - YAlCB ffljg3 5 GO^/fcfrfi; 
£ LTte, RFX^^V^y >-^^B^M3CVD(Dfetal Qrgani 
c Chemical Vapor Deposition) ^ffiSrfflV^T, 50~100n 
mSK<DlaAlCb - YA1C6 Ia/**Bj*ifc£r — JI^ t (CPg 

g>m\zwmi-% -xmzm^ ^x iaAi 

[ 004 3 ] LaAlCB - YAlC&»fll3 5 Sr 

ifT^U-^v-a Pulsed laser Deposition : 20 

[ 0 0 4 4 ] ttl^T, LaAlCB - YA1CB«3H3 5 ^Ml 

fcStESrREX^s/^y ^iSWc^AL, LiabCB^ — y 
^hSrttffllt, StRifiS 400—600^, X£S2xicr 2 To 

rr v Jf^ft&Ar: Cfe = 6: .4 % ..BF'^!7 ' — 50W S ®!#100(XtrL 

iKb03«JK3 6 8riMirfi«7IM1-5 (124(f) ) D 

[ 004 5 ] laJNbCBSlIS 6 *M$tfrZ>J5&t lt(t 

3 W£( Pulsed Laser Deposition : PLD&) „ MXVD& 

[ 0 0 4 6 ] EIl3tCLaAlCB ( te^JOfc 2^»a=5. 
37rf -YAlCb ( 2 »/2 a =5 . 17 a) COffi 

EftC*)-^ ^T-^^Ct LiNbCB ( fe^^^C a=5.148A) t 

ote^g2&z>ll«£^U Hi4{ccariOB( te^-3t» 2 

,/2 a =5 . 3 6A) -SrTiCB ( ft^SK 2 I/2 a = 

5.52a) »<o|i^|c:^s«HF«»oBB«S:*-ra 

g|l5(CfiBaTiOB ( fe^-l&tl 2 1/2 a -5 . 6 2 a) - Sr 
TiQ}m<Omj&\Ctt^Zfe*fe%C<Dm&t GaAsCO^^ 

^U7^LiM30B^J3lf^GaAs- BaTiCU ~ SrTiCB fSjGDfiH^ * 40 
^ry ^&^^0O%, CaTiCB -LaAlCB f%l<Dfe?-* * t f- 
fi^^0%, YAlCB-LaM3CB^*&^ 
%t S&^GaAs/SiCte / LiNbOB <&#/ST-JK/?JtL TzM&<D 

^^fie.7%i:M:KLtt, £>ft9 {g«S ttTV^ 
[ 0 0 4 7 ] ^m<D^mcX tltf, ^y ^* 

«TfEKft3 t £ tfeftz^jfej; 9 t> ffv ^D¥<£> LiNb 
a *3f c^/&^i£lcfts . jo 
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[ 004 8 ] LjJ^bOB^M3 6 <DffcbB tcte^ifc^Si: 
A/if ^frib ft I * LiiaCB m&L Xh mm.<D$m*mh tb 

[ 004 9 ] *^P^(Cj:oTGaAsS«±^^p p pKft^ 
4»K«to& s ft3BI"5rfi&: ft 5 ft ft , gWfc#«f Bffctf>«S«fc 

^^7^ ^ ^^flcu ft }* <r> ymvmph 
<tft5 0 mrx-nh^m^mMit-r^^th^mt 
[0050] ( mmm ) *3»wK*j»t5jB303WK^ 

[ 00 5 1 ] *»W^*3^IQtoB«Btc:J:5¥» 

&m&(Dm&jj&wnm\c^\,^xmm&mm\,%:&b& 

LTV^ftV\ 

[ 00 5 2 ] Hl5^*^^(C7i>^^^^M^rS 
06(a) — {g)ld^U TV >5 0 

[ 0 05 3 ] InPj:«9 ft£SE5 1 <0^®Sr^# 

i*5 (Hl6(a)>o S4EO®^(4(i(ooi)*-^]iL^ e ftlci 
nPS^5 1 ^X^^10- 7 lorr^SOBCR^^X^cVD(C 
hemical Vapor Deposition) i^MtC^Ai"5 0 ^M£, 

Sr 20arf /minRtfsiHi ^ lOarf /ndrfCtt^U . 15—25 
ASftosiCfeWfllSr?gjBjg't-5 (El6(b)) 0 ^<^siaai5 2 
InPSS^ BaTiCB ~BaHeCb*Il3(^*&^S^SfPl- 

[ 0 0 54 ] KEU^T, siaJK2€r^LfempS«5 1 Sr 

lecular Beam Epitaxy) ^g(^)(C^Ai"5 0 MBE^g^^ 7 

^-Kir^ir/vrtfcfi, 41^hpy^A( sr) , & 
m^<]) Ba) > ^JS^yl^v-^^C ca) . ^>-( T 

i) > ^7^VJ*{ Hf) foZ>\<V*Z.tih<Dm{km$:3&M 
Ltio< 0 

[ 0 0-5 5 ] ittv^TiiiPa4Effl*Sr400— 500ftlc:^fiU 
3t^r^>T*BaH0B -BaHfCucoJtaSr^-rao 

^B^COffl^cf^Hf/ (Hf +T1 ) -0.7—0. 9^0 BaTiCB - BaHfCB ^ 

*^iCHBaTiCB<tft6J:9 ^10Qnrm^(Ct?fcoTBaT 

iOB -BaHfOB^BlS 3 &Mf$'tZ> (Hl6(c))o 

[ 00 5 6 ] ft^o, BaTiCB -BaHfCB «fll5 3 <DMti&? 

Hf^ffifiKS:«^ itg^^fiBaTiCB t ft5 «t 5 (-100n 
n^^iC^fcoT BaTiCB ~BaHfOB MI5 3 Sr 100m^^ 
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[ 00 5 7 ] 1£iS s BaTiCB -BaHfCB^flgS 3 <D7&f$35 
?£tttH RF^^^^y ^^^©^MXMDd^fetal Orga 
nic Chemical Vapor Deposition) S*fi£rfflV ^T^ 50~10 
OnmSS^BaTiOB - BaHf CB f#)J!£; Ti/Hfifflj£tf:£r 

TBaTiCB -BaHfCB*fll5 3 SrMLTfc f^O$Jj^ 

[ 0 0 5 8 ] BaHCB -BaHft*SWR5 3 SrJBritf* 

(CMjMBEife (Metal Organic Molecular Beam Epitaxy) . 
ifT^V— >3 >-£fe( Pulsed Laser Deposition : 

[ 0 0 5 9 ] j^v^iriPS4EiaKSr400~50QS(c:«j$ 
L > SrTiCB -BaHOjCD*«^F^-r5o ^W^i^co 

itJDS it*^(-fiSrTlOB t JfcS J: 5 ^ lOQmfftSHCfr 

fcoTsnlCB -BaTiOB*Bf5 4 ^rfMi"^) (136(d) ) e 

[ 0 0 6 0 ] ft Jo, SrTiCB -BaTlCB y*J|g5 4 Off^^ 20 

mS^^fcoTSrTiOB -BaTlOB^Si5 4 ^Mltt 

[ 006 1 SrTiCB — BaHO* *$IIg5 -4 CQ^fifcfr 

feirLTH, RFX^^^y ^3£^MXVD(*fetal Qrga 
nic Chemical Vapor Deposition) ^B^rfflV^T, 50—10 
QnmfM^O SrTiCB -BaTlCfe Wf&& Sr/Bafflj&lt£r ^SrT 

SrTiCB -BaH03»a^5 3 Sr^J^LTt JO 

[ 006 2 ] SrTiCB -BaTlQj 4 

(dMJ^BEfe (Metal Organic Molecular Beam Epitaxy) N 
U-fr^-v'g Pulsed Laser Deposition : 

Hat) Srffiv^^o^m^t^n^o 

[ 006 3 ] iwE«*EfflSSr400~5oaK^^F 

u smcB -caiia <omm: ns^rts o *mm£m<D 

oTSrTiCB -CaH0Q»fll5 5 ^flMrf^ (El4(e)) 0 

[ 0064 ] ts:^ srrlOB -caTiCB^IlS 5 coflM;*' 
Sam J|taiS:HI*&Lfc«. */rKiSH8«B8»ttlJi 
SdDm^&WP^ i±-*^IC^CaTiCB t t£Z «fc 5 (ClOOn 
mfSfttCfrfcoT SrTiCB - CaTiOi WR5 5 ^MLtt 

[ 006 5 ] ^4o, SrTiCB -CaTiCB 5 (Dj&f&Jj 

ffitlTH RFX'<V?V ^^H^M3CVD (Metal Qrga 
nic Chemical Vapor Deposition) 2§fi£:ffl^~t, 50~10 50 
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GnmlM^ SrTiCB -CaTiCb Ca/SrSl^cltSr — 

SrTiCB -CaTiCB^fll5 5 SrMLtt f^^^7)^# 
[ 00 6 6 ] SrTiQj -CaHCB*M5 5 Sr^-TS^ffi 
C^-fT^l/^a >^&( Pulsed Laser Deposition 

: PLDfe) *m^xhmm<D^mmbtvbo 

[ 00 6 7 ] ^V^TlnPS«^^400-500^^{*:^ 

LaAia(7)±i^r^-r^ 0 *t»Srfltt&Lfc«. 
(CY?>M/S£ri#;Sn£ -fcftMFW^tt yaIcd <t ft 3 «t 5 KS: 10 

QnrifMSf-t^CoTlaAlCB - YA1C& ?^^5 6 ^JteffctZ 
(1216(f) ) D 

[ 00 6 8 ] ^Jb\ LaAlCB - YAlCb^SIS 6 

co^^r«/>$ itftj^W^f^YAia <b ^5 ± 5 f-lOQnmS 
StCl^coTlaAlOB- y7aCB^H5 6 SrJgjJttfc «t 

[ 0 0 6 9 ] ft*5, LaAlCB - YaiCbHWBS5 6 (Dl&i&ftm 
tLTfi, REX^V^y ^^§Sa^MXVD(Dtetal Organi 
c Chemical Vapor Deposition) JIS^rfflV^T, 50~100n 
mS^COLaAlCD - YAlCB W&k la/Y^^t^ <t (Sg® 

- YA1Q3 «H5 6 S:«*b Tt> IWB©«»^»6 ix5 • 
[ 00 7 0 ] LaAlQ?- ^AlC&»J5l5 6 &MtffrtZ>33W:t 

,1/— ifT^W">a Pulsed laser Deposition : 

Firm Srfflv^t mm<o^^m^tvbo 

[ 00 7 1 ] ^V>T, LaAlOB - YA1C&SMJI5 5 ^Ml 

yh^ffllt, StEiaS^o-eooTC, ^^2x10- 2 to 

rr s #X#J£Ar: CB =6: 4. RF^17 — 50W, ^^lOCXTCL 

[ 00 7 2 ] LiltoOB«Jg5 7 ^M«*ftttt|j:, 

a Pulsed laser Deposition : PLD&) , M3CVDl£ 

[ 0 0 7 3 ] 11 13^IaAlCB -YAlCB ^^^JctC^t^ *S 
^F-^^i: LiNbCD t (D&f'fe&CD % El l4^CaTi 

on -smotj ^©W:^ tt^Cft^BlffiSr^i-. II 
lsteBaiiCB - srrlQj ^<^mBg^^5 fc=Ffefk<D Bl^^r 

^UAcETfeO > Ell6(*BaTiC&- BaHf Q3 ( ftr^-feW 2 
1/2 a =5 . 9 2A) »Offl^JC^5»^^«OTBBtRi: 

ffi"ClnPS^±lCJFML LiJ^CQ ^fllUGaAs- BaHf Oj - B 
aTiCB F3<DfaJ< 7s ^ry ^Mtfffo 0%, CaTiCB — LaAlCB ffl 
OfeT-^ X =f"SLtm 0%, YA1Q -LiMX* P^C0*&^ 
^ -^y ^fi^^ 0 .4%<b ^*(7)GaAs/SiCb / LaKbCB (Dffijjt? 

mf&L,tz.m&<D$x^y^8.7%bl£&LTh. fate 
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[ 0 0 74 ] *Wft<Oj5m^& tU4\ ^-^y^m 

[ 0 0 7 5 ] LilfoChfWJIS 7 <Dftb"9 (^T-^^fSt 
[ 0 0 7 6 ] *BWtCj:oTlnPS«-htC^D 0 DK^^ 

[ 0 0 7 7 ] ( 3gft0J4 ) **WiCjo^^4C0*JfS<^ 

[0078] ar, *ftw<Dm4<DMMMmz3:z>¥m 

[ 00 7 9 ] H7fi**J6^ffi(^^^^^e»fS 
i8(a)-(c)C^Ltl^o 

[ 0 0 8 0 1 *-f . siX *) t£Z> mm 1 <D*ffi«r8fcj£-r 
<5 (08 (a) ) 0 SteO®ir{4f4 (ooi)**ft£ L tc 0 30 

[0081] m^x, s±mm 1 srsa^^^ffl* 

T-fc* — A j3^(Dmik&)M&FB MEE (iVblecular Beam E£ita 

[ 008 2 ] 3Kv^TS««aKSr4oo~60oS«c:#fiL^i: 
r 5 -CiaAia C0i#^ P*3*&ih6 o «BFS:HI*6Lfc«, & 
* ^B^W^Y^^K^if^ -ftftjftttfctt YA1CB t #5 
ct 5> (CioOnrr^Sf-^TtoTLaAlCB- YAK*$WBl7 2 SrTg 
^C-T^ (IU8(b)) 0 

[ 008 3 ] &*5 N laAlOB - *AK*SHg7 2 C0^fi£*fe 

(Dm$&U'P£ TtMmhKte YA10B t ft 3 ct 5 (ClOQnrtg 
Stofco TLaAlCB - YA1Qj»JI7 2 Sr^fifcLTfc ± 
V\ 

[ 0 0 8 4 ] ftjb\ LaAlCB - YAlOB^flf 7 2 (DMjfcjjfe 
& LTte, RF^^^V V^igffi^NDCVD (Metal Grgani 
c Oiemical Vapor Deposition) S^fi^rfflV^"^ 50~100n 
mm^^LaAlOB - YA1C& l£^BricltSr —«r £ fcPg 

EfcRf-aSf fc* ^Jf^flM^S ^fe^rfflv vc LaAl 

Qj - YAlCfe »J317 2 «rflfJ*L "Ct l»»o«b**s»& 

5p 50 
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[ 00 8 5 ] LaAlCB - YA1CB WB:! 2 ft-^fS 
U~ifT:/V— >a W£( Pulsed laser Deposition : 

PLCS) &m^xhmm<nwm*wt>tvbo m^x* lb* 

la - YAichSftR7 2 SrJKritU/tapKSrRES^^^y 

400— 600 t C, 'X^^2xl(r 2 Tbrr > #;*5>JE£:Ar: Q> = 
6: 4, RF y ^!7 50W N «#100GrCLil*jOB SMfoSriAi mlS^ 
tetifrtZ* ((H8(d)) 0 

[ 008 6 ] lAlto&nm 3 SrMt^^ltlt 

a >"2fe( Pulsed Laser Deposition : „ MXVD?£ 

[ 0 0 8 7 ] laAlQj ( 2 l/2 a =5 . 37 a) 

-YA1CB ( feT'^i^ 2 I/Z a =5. 17a) ^CO^-J- 

SiSS( a=5.42A) Xt/LiltoCU ( 

5tifca=5.14aA) t <D^fe&<Dm&*mi3l£7Frf 0 ^ 

FflCDte^ ^-^^^4^0.9%, YA1Q3 ~LiJSlbQ3 ^^Ofe^ 
^ ^ "^J/ ^*^^0.4%<h ^*<OSi/SiQ2/Lm)Q J (Dffif$X 
mm,tLW&(D* ^-*5%t itKLT>o . 

[0088] ^mwcoxm^xfrtf, te-K ^* 

Sri%£AT«c«iiL5ri:^prtB4:*5^«), WSJWriaN 
[ 008 9 ] IaNbCB«J3l7 3 <Z>ffcb5 lC«HPS*WS*5t 

[ 0 0 9 0 ] *&W{c£^x siMfc±\zM&Mtemim 

too 

[ 009 1 ] ( ) *|g^(c^ft5^5CO^J£0O 

[ 0092 ] J^T, *»W<z>«5C0*»Bfl8^J:5^ 
[ 00 9 3 ] ll9«**ite^ffi(^^^¥^f*:3SHBrffi 

m 10 (a) — (d) (C^L tl/^o 

[ 0094]*f, GaAScfc «9 ft S Sffi9 1 CO^ffiS:^ 
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•f 5 (010(a) ) P S^®^ffi^(001)*[^<t Lfco »(w 
yfl&titttVBE (lyblecular Beam Epitaxy) £Bl*lt£3f Ai~ 
sr) , &m'< ] J £«M Ba) , ^B#/Wv^.A 

( ca) , ^>-( n) fcsv^*rn&^iWfc«iSr3ls«u 

[ 00 9 5 ] jBEV^GaAsS4Rta*S:400— 600ft«C#fflL 
fct- 5T*SrT±a — BaTia (DimM& fflifrt* 0 *B«B£ 

— KirV-fc/M*. 350^^ 1500*00 raco^l^i: g 70 
aAs£ffi£ l&^S^Sr £ 5 fc SrTia -BaTia J£¥Mlf] 
*^0#(OffijSfiSr/ (Ba+Sr) =0 . T— 0 . 3(OW&t ~tZ> 0 

C&tft&J:? JClOQnmg^^^/cioTSrTiCD -BaTia^t 
IR9 2 irBrfti-Z (010(b) ) 0 

[ 0 0 9 6 ] /£^o % SrTia -BaTia 2 <DJ&J&jj 

Ba<0ffl/£S:«4>£ iirftJ^W^^srTiCd t (Cioon 
m@^fC;bfcoT SrTia -BaTia Mf9 2 ^IlSLTi) 20 

J;v\ 

[ 0 0 9 7 ] /cC*3. SrTia BaTia ^Hl9 2 <DJ&1$% 
fet LTfi, RFX^V^y >^I£M^IVDCVD (Metal Qrga 
nic Chemical Vapor Deposition) Sfi^rffiV^T^ 50^-10 
QnrrS^COSrTiCB -BaTia MtiMfc Sr/Ba*EfiJcJfc£: — /g^ 

T SrTia -BaTiCfe 2 ^Mltfc IrI«O^J*t)S 

I 0 0 9 8 ] SrTia -BaHCB*Il9 2 SrJKGfc-t* ^ffi 

(CrCMBESx (ivfetal Organic Molecular Beam Epitaxy) s 
ls—*FTzfU~-i/a Raised laser Deposition ; 

[ 00 9 9 ] «V^TGaAslffii^*400~60a«^fiy* 

u sriioj -caiia (ommk bmw-s. wm^mt^ 

fr5«fc? IClOQnn^S^^ioTSrTiCB -CaTia»J3f9 
3 Srflj&sK-fS (Hi0(c)) o 

[0100] <C*3, SrTia -CaTlaPlJIl9 3 (DMf&Jj 40 

Sr<Dffl/#*«*i>$ it*^lft[£f*CaTia t &5 ct 0 fClOGn 
m^(C^7toTsrTiOB ~CaTia^li9 3 frMf&L-Xh 

[0101] ft**, SrTia CaTiCfe v§flH9 3 (DMffcft 
Satlt RF^/^^y ^^^E^MDCVD (Metal Qrga 
nic Chemical Vapor Deposition) 3£ff£r V 50^10 
OnmmScOsnlCQ -GaTiOB »^ C^SriBjSWtSr — Jl^ 

T SrTia -CaH0B»li9 3 Sr^UTfc l*J«<£>3!>*tf s 50 
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[0102] SrTiCB -CaTiQ3^J3l9 3 

>^3 Raised Laser Deposition 

[0103] ^V^GaAs»^^SSr40O-6O0S(-^ 

5 t-lOOnmS^tC^fco TLaAlCB - YAlC* SHR9 4 SrffM 

"t"5 (Ui0(d)) o 

[0104] TfcJS, LaAlCB - YAlCb#^9 4 <Oj&f£jjfe 

<^)«^^>J ^rftj^Wictt yaiob t *5 J: 5 f-ioonmm 

S^TtoTLaAlCB- YA1CB*H9 4 ^^IttJ: 

[0105] 55e*5, LaAlCB - YAlCB*Il9 4 <Dj&f$Jy& 
t LTfi, RF^^V^y ^^S^MDCVD (Metal Qrgani 
c Chemical Vapor Deposition) ^fE£r ^ V N 50^-lOOn 
mgSOLaAlOB - YA1CB ^PJ^T La/yfflj^lt^r — S^T t \Z.m 

a. 

[0106] LaAlOB - YA1Qj*SI9 4 §T Mt5 ^fei 
L-Ctt, Mffift, REX^^^y>-^fe, MDCVD?£Of5^MC 
ifT^U— Pulsed Laser Deposition : 

[0107] LaAlCB - T£ZVlQj*K9 4 S:»fifcb 

fcS«SrRF^^5/^y y^JSItSIAU, LiNb0B.^-y 
yhSrffifflLt, StKffl*4oo~600 < C, K^2xKr 2 ib 

rr, ^^£EAr: Cfe =6: 4, RF^°!7 — 50W, ^^10CXJT?L 
lM3Qi«Bt9 5 *ri/in6fl9&*"r* (Hl0(e)). 

[0108] LiNbOB»fll9 5 &tetfZirZ>j3fek Itit 

3 V'&C Pulsed laser Deposition : PLI>ffi) . MDCVDffi 

[0109] U 13 ^LaAlCB ( <#^*^C 2 J / 2 a =5 . 
3 7A) -YAICb ( 2 »/ 2 a =5 . 1 7 a) (^Ifi 

m^tt-fZ^imtt LiiNbOB ( *&^^C a=5.148A) t 

o^SifccOBiffiSr^L, Hi4(ccaTia ( ^T-^ 2 
,/2 a =5 . 3 6 a) -SrTiOB ( 2 1/2 a = 

5. 5 2a) ^©ffljaic^5«hF"ffiK^BB»S:*t"o 

!3l5(C(iBaTiC& ( ^-7*^^: 2 1/2 a -5 . 6 2 a) - Sr 
TiCB ^(Dla^tC^T^ GaAsCO^^^ 

^LfciniNbQj^fllfiGaAs- BaTia- SrTiaP^CO^^^ 
"^JX ^-*^^0%, CaTia — LaAlCB ?$<Dfa^ * *f- 
ft^*^0%, YAla -LiNbCb F^COfe^ ^ -^-/ 0.4 
%t ^*C0GaAs/Sia / LiNba (Dm&XMf&u fzWr£(D 
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I 0 1 1 1 ] LiM£b»fil9 5 <Dftt>*) K&+7EmS\Zk 

Z> o 

[0112] ^micx^xGatemm^m&Ktemfc 

[0113] ( H»J6 ) *38W«C^tS*60iafi^ 

^^p n nK^^l^^mf*:MffiS:ffMi-a^Sr^LT 20 
[0114] *36«^»6C03e»KtttJ:-5^ 

[0115] lami^iijg^tc^^^^^e^fcs 

H*rS*L TV >5 o £ ^^^«o«Bfi^iiS*R{c: 
012 (a) — (f ) (C^L TV^o 

[0116] £-f> mp^t) <c5fflKl 1 1 (Diitm&ffc 
#«(i6(a)) 0 £tEOS*ffifi(ooi)^t Lfc 0 #C 30 
icmpgffil l l Sri^i>*A*ffl*^tr--A*3aM) 

t&lktyjl&ffcffi MBE (Nblecular Beam Epitaxy) £gfif*j(il3l 

sr) , &JR^y ^( Ba) , teM^^ix"? 
A( Ga) , Ti) % yv7=?*( Hf) fc5VM*I 

;h&<0lW[^£^LT:f3< D 

[0117] tt^TlilPS«M^5r400~500^tC#^.L 

fctr^TBsffiLQ BaHfGB oitas: gf?*&-r<5 D mmm 

£&B$CO&l$c(-£Hf / (Hf +H) =0.7—0. 9(^Ba1lQ3 — BaHfCB £ 

iOB -BaHfC&IWIl 1 2 ZMfifrtZ (012(b) ) 0 
[0118] fc*,, BaTiCB -BaHfCB*JJIl 1 2 <Dfl£/& 

\£H£<DM&&WL'J>£ ii*^{-^BaH0B <t #5 X 5 (-10 
Qmfe^{Ct>/co TBaTlCB -BaHfC&SMl 1 2 £ lOQrm 

WCRjfcLT* J:v\, 

[0119] ft*5, BaHQ -BaHf0B»J^l 1 2 <7)^/& 

RE* >^g-^MXMD(Mstal Or 
ganic Chemical Vapor Deposition) 3£g£: ffl V ^T, 50— 50 
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lOOnnfe^OBaHQj -BaHfQ* £ Ti/Hf |l££J££r ~ Jf 

V^TBaTia -BaHfa^flll 1 2 %:Mj$LXh l^filo^i 

[0120] BaTiQj -BaHfCd»J5ll 1 2 SrJKdM"5 * 
Stttlt MBEBU RF^^V^y V^ffi, MDCVD?£CD{5 
^^(ClMCMBBjfe (Metal Organic Molecular Beam Efcdtax 
yh i^— IfT^U— >a Pulsed Laser Depositio 

n : pld&) srfflv^Ttra«coa**^»e>ixSo 

[0121] «l^TlME«tEa*S: 400-500*^*3 
*U«ttBafEioii:-rSo WfeWftLfcft. ^3*-Ki?>- 

/"CoTSrTiCB -BaUCB^Ill 1 3 Sr?gfi&fS (Hll2 
(c)) 0 

[0122] /^*5, sma -BaHCBf*flIl 1 3 <Dffi,f& 

5>mb l th:, m§& mm* tzm, ®* izmm&mmb 

Qnmm^^^CoTSrTiCB -BaTiCB«J^l 1 3 Srff^L 

Tt> J:v\ 

[0123] Jfe*5 % sma -BaTiQ3»JIl 1 3 vmfc 
jjfet Ltlt RF^^V^y ^^^S^MDCVD (Metal Or 
ganic Chemical Vapor Deposition) ^M^ffiV^T. 50— 
lOOrn^^COSrTla -BaliOB Sr/Ba&J$tt:& -~ M 

TSrTlCB -BaTia*JIl 1 3 ^Wltt 

[0124] SrTiCB -BaHa^^l 1 3 %M$rtrZ>j5 
mkLXte, MXVD&CO^ 
^ClCMBES (Metal Organic Molecular Beam E£itax 
y) > — 9 s T :7V — v-3- ^ j£ ( Pulsed Laser Depositio 
n : PtdSfe) SrfflV>Tt IQ^«y|US«&ti5 0 
[0125] ^V^Tlnp£«?affSr400— 500«(Cfly$ 

m&testrioik'tz* mm&mte^tc^ ?%—y^is 

•^r*^Wicf^ c^Tia 1 J; 5 ^loonmm^^^fc 
oTsniCB -GaiiCB*Jgi l 4 Sr^^ra (012(d) ) 0 
[0126] SrTia -CaTia^Ml 1 4 CDft^c 

l Ttt. mm* muiu tc&. izmmmcn 

Onm^gf^fcoTsnlQ} -CaTiaSi^l 1 4 &M$L> 

[ 0 1 2V ] ^^b\ srTia -Calla^l 1 4 OffM 
^iS^UTfi, REX^^y >-^^M^MDCVD(l^tal Or 
ganic Chemical Vapor Deposition) ^£iB£- ffl V >T % 50— 
lOOm^itcOSrTiQj - CaTiOs Ca/Srffl^^ — J§ 

Tsmcd -canaiSI^i l 4 SrMLTt Bltltoa* 
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[0128] Srtlcu -CaTiCB^SlIl 1 4 &1&ffc~tZ)Jj 
/O^CU— ifT^U— >3 Pulsed Laser Depositio 

[0129] ^V^TlnPS«^Sr400-500^{C«:^ 

Qrirjg^lC^fcoTLaAlOB- YA1C& *J3ll 1 6 &MfjfrtZ> 
(EIl2(e))o /0 
[0130] fc*3, LaAlCfc- YAlOuafiSl 1 5 (DT&lSjj 

Stum *S^BM&Lfc«* »*fci^»W»rt«c 

^(c^/coTLaAia- YAla»J3Il 1 5 SrMtTfc 
«tv\ 

[0131] &*5, LaAlCB- YAlOB^^l 1 5 (DMlfcfr 

nic Chemical Vapor Deposition) S£fH£r fflV 50~10 
QnmfMftOLaMCB - yaICb SWRS:iaA*aSfcltSr JRT£ m 

asRtSBfbs -tt**56 &mtz&atr& #8*^ ^ LaAi 20 

[0132] LaMOB - YAlOB^l 1 5 &J&f$rtZ>Jjm 

(rU— ifT^U—v^a W±( Pulsed Laser Deposition 

[0133] j^T, LaAlC* - YAlOiSftRl 1 5 

^Vh^mt, S«^S400-600 < C, S^2xlCT 2 
Tbrr. ^^i±Ar: Cfc =6: 4, RF/^!7 — 50W N ^^100G 50 
^IdlfaaSWKl 1 6 £l/znSe7FMi-6 (012(f)) o 
[0134] liill3ttl«Rl 1 6 fcj&frrszfrifct IT 

">3 W£( Pulsed Laser Deposition : PLDffi) s MDC 

[0135] EIl3(-LaAia -YAIOj ^liJSgfC**-^ *& 
T-^l&i; LiNbCB t O^tS^iff^^L N 0 !4{CcaTi 

a-srxiCB^o^{c^5*&^»^>B8#Sr^i- 0 HI 
IB^BaTiCB - SrllCB ^co^g^^H"^, t&^-^co B§fi*3r 
^Lfc0T*fe"9 , Ell6f3:BaHOB- BaHfa ( Wf-fflfc 2 40 
,/2 a -5 . 9 2 a) ^CO^SctC^fi-^) fe^fcgtCDmmk 

&"ClnPS^K±(^ff^b LiNbCB ^ff^GaAs- BaHfCB ** B 
aTiCB KW> * 0 % N CaTiCB ~IaAl0B K 

<D&^F-* * ^jtfrffi 0% N YA10B —LxNbCB fffl<Oft^ 
^**^0.4%ir ££*<OGaAs/Sia / LiifcCB ^ttffijct? 

[0136] *3m<Dj?mz&tiii. 
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MXfc^fc InPS^_b^^^p n D R^ LiNbQi W&fOl&i&t* 
RTtglC&S ttfcl^ fifefe^fefc <9 t i¥V ^HUipLtT) LiNb 

[0137] LiKbCd*jRl 1 7 Oftb9 Kt&^SJfcWi 

ti^5 0 

[0138] ^^(CioTlnPSffi±^iSn p pR^^t; 

Wifih7y ^ ^ -if ^ <d 

t *5 o ifr&X^ tib <Dm**mHi\rirZ> lit pT#£i; 
[0139] HKSfli-6tH*f;M ^-TN ^<£>LiKbCG 
T«Wo«fiKSr *5 t X<<* 7* U 4 V %k<D kn 

bCb ( #H^|fca=5.68, b-3.9692, c=5.72> , KlaCB ( 
^^/"2a=5.64) Sr^^^T^^^^# 

[0140] KKbC&T^BaTiCb- BaHfCb ^|Kfbife3«R± 

•9 ( HI 16) % KEaOBT^BaTiCft- SrliCB 

% ( 1315) e 

[0141] 

&m>^k&»imkti:Z> 0 

[0142] mc*&mi£&^xtpmmk uTfflv^Tv^ 

[0143] ^fc, **W«>*ffi«cJ:tiU, t&^s 
^ ^*^r i%WT{-«ix5 ^ k &-»jmk *S fc^, site 

[0144] o t ^M«±i^p R D f^i 
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t* t h 9 >- ^ * —if* if <o ^m»m 
momfeXfe* isaw^l tzmsmmm 

l (25 ] **M«c««^3 ^H*6^)^«SSr^i-^*^ 

[ 126 J ^W^«S»3 0SIJfiO^^*r^#« 

foKg^fe^ XgJiR^^U fc*3£Bfr®I2 

I 127 ] 3jc3B9ite:ffiS*i ^5ltt<D»IB£^¥*ft3S 20 

M^«^»fffil2 

[ (28 ] *3B9itcffiS#l coUfficoff^Sr^t-^ft:^ 

fiojKat*-^ ig«i£*L fc«BB»ffiia 

i (29 1 *^p^{c#.^>^2 <DmM<D^m^ ^-t^m&m 

I (21 1 1 *38WfC«5»3 0**^*t8fc3jrf-2j£a|«c 
[ 121 2 ] #389JK:ffi5»3 (OjafiO^fiB^^^ft: 50 

[ 121 3 j LaAic& - yaiqj %kmt%o&&\^id\~yz> mj&iz 

[ (21 4 ] SrTlC& -CaTlOB 7hmtW&Mi\^rtZ> 

tt-rzte+izm aW) ^77 

[ 121 5 ] BaTia~SiTIlCB^^b^0 B H (C^tt^a^c(C 

I 121 6 ] BaHfa-BaTL0B^^t^B B s (C^t6a^ci- 
aW) ^7 7 
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1 1 siSJg 

12 sia/^^rS 

1 3 LaAlCB — YAIQj ^J3f 

1 4 LiNbCB i^fll 

3 1 GaAsJ&K 

3 2 SiCB^^^r® 

3 3 BaTiCB -SrTiCB Sll 

3 4 SrTiCB -CaTiCB S*Ig 

3 5 LaAlOB -YAlCBffH 

3 6 LitfbOB^fll 

5 1 InP^ffi 

5 2 SiCfe'V S 

5 3 BaHfCB BaTiCB MM 

5 4 BaTiCB — SrTiCB 

5 5 SrTiQj —CaTiCB Wti£ 

5 6 LaAlCB -YA1CB MM 

5 7 LiNbQj^JH 

7 1 Siglg 

7 2 LaAlOB — YA1CB SSI 

7 3 LiNbOBfgflg 

9 1 GaAsSE 

9 2 BaHQj —SrTiCB »M 

9 3 SrTiCB -CaTiCB MM 

9 4 LaAlOB -YAlCBj^H 

9 5 LiJNbOB j¥J5f 

111 InPSS 

112 BaHfCB -BaTiCB 

113 BaTiCB -SrTiCB MM 

114 SrTlCd — CaTiCB^Il 

115 I^AICB — YAlCB MM 

116 LiNbOBj^JJg 
17 1 InPfi^ 

172 mwmmmity&mm 

17 3 iifS»*»u— if^*— K 
1 7 4 ttM|§H»B( mp hemt) 



(12) 
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[ SI ] 




14 LINbOefcH 

13 LaA10a-YAI0a»iR 
12 SiD*7tv Z)7 

11 Si^fc 



(a) 



<t>) 



(c) 



(d) 



[ 02 ] 




11 Sl£fc 



-12 SIOsKsOt- 
-1 1 Sillfc 



-13 LaAlOs-YAlOafcBJ 
-12 S10*Jty ??» 
-11 Sl£JS 



14 LlNbOaST© 

13 LaAlOa-YAlOaftlE 
12 S102Ks»^y 



(a) 



(b) 



(c) 



[ ms ] 



3- 



71 Sl&K 




-72 LaAIOa-YAlOaltJB 
-71 SI»« 

73 LlNbOa*UBI 
72 LaAlOa-YAlOafc® 

71 siaas; 



[ 03 ] 





36 LlNbOafcR 

-35 LaAIOa-YAIOaSM 
-34 SrT10s-CaTi0a*JK 
•33 SrTlOa-BaTlOa^K 

31 GaAs&fc 



(13) 
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[ 114 ] 



(a) 



(b) 



(c) 



(d) 



-31 QaAs£& 



(e) 



-31 GaAs&& 




|— 33 SrT10t-DaTlQ«^@i 
31 GaAaSa 



<f ) 



-34SrTlO.-CaTiO«Ml 
-33SrTlO.-BaT10,*JR 
-32SlO*t*vZ>y 
-31 GaAsffifi 



-35 LaAlOi-YAIO.JIffl 
-34 SrTIO»-CaTlO.MI 
-33SrTiO.-BaT10i»« 

-31 GaAs«« 




3GLINWJ.HJR 

35 LaAI0.-YA10.*S? 

34SrT10.-CaTiO a *K 

33SrTiO.-BaTiD«*R 

32S10iKj»7t 

31 GaAs**t 



[ H5 ] 





-57 LiNbOaJfK 

•56 LaAlO 3 -YAID3»0 
-55 SrTlOa-CaTlOs^S! 
54 SrTlOa-BaTlOa^S 

-53 BaTiOs-BaHfOaW 
•52 Sl0 2 Ks»^7 

51 Inp&ttt 



I H7 ] 




73 LiNbOs^lJS 



72 LaAlOa-YAlOafcS 



71 Sl*« 



(14) 



4*B82 003 -2 18104 



[ 06 ] 



ce) 



(a) 



(b) 



(c) 



(d) 



-51 InP*<S 



"-51 InPaHR 



-53BaHfQ.-BaTlD.?«9 



-51 InP*« 



54SrT10.-BaT10.9UR 
53BaHfO.-BaTID.*K 
^52S10»^»^7 

"^51 lnP«fi 




5S5rT10i-CaTI0»*Hg 
54SrTi0.-BaTI0.lWH 
53 BaHfO.-BaT 10.3WI 

5ZS10.^»3> y 

51 Inpfc« 

56 LaAlO.-YAIO.3l0 
55SrTiO.-CaT10.ttlR 
54SrTIO.-BaTlO.W0 
53BaHfO.-BaTiO.ttGI 

S2Si0t«*O7 

51 InpaMR 



S7LlNbO.»K 
S6 LaAIO.-YAlO.3MR 
55SrTi0.-CaT10.3Wl 
54SrTiO.-BaT10.SUR 
53BaHfO.-BaT10.3W 
S2S10,Kv:?:p 

51 InpaWR 



[ 09 ] 




[ mi 1 ] 



-95 LINbOsfcfit 

-94 LaAiaa-YAlOaSHB 
-93 SrTida-CaTiOafcK 
-92 SrTlDa-BaTIO**© 

91 GaAsS<R 




116 LiNbOafcffi 

115 LaAlOa-YAIOafcffi 
114 SrTiOa-CaTlOaSIB 
113 SrTiOa-BaTiOafllS 
-112 BaTlOa-BaHfOa^tK 

111 InPSfc 



(15) 



¥f?M2 003 -2 18104 



I mi o ] 



(d) 



91 GaAstttR 

92SrTl0.-BaT10.*R 
91 GaAsSfi 

93SrTiO.-CaT10.3IJI 
92SrTI0.-BaT10.SMI 

91 GaAs&fe 




C 8 ) 



94LaAlO.-YA10.J*E 

93SrT10a-CaTl0 0 3HB 

92SrTiO.-BaTlO.JWI 

91 




95 LtNb 0.910 
94 LaAIOi-YAlOiSW? 
93SrTiO.-CaT10.5W 
92SrTlO.-BaTlO.TW 

91 GaAsXfc 



[ Ull 2 ] 



(d) 



111 InpaUR 

112BaHfO»-BaTiQ.J*« 
U1 InPfifi 

113SrTIQ.-BaTID.aiJR 
1 12BaHfO.-BaT10.5l« 

111 Inpttfc 



<e) 




.114SrT10.-GaTiO.Xn 
113SrTiO.-fiaT10.*« 
-112BaHfO.-8aTiO.*H 

-111 InP&S 

115 LaAIO.-YA10.5IBI 
1 14SrT10.-CaT10.WH 
113SrTiO«-BaTlO a W0 

112BaHfO.-BaTiO.WH 

111 Iftl 



116 LlNb0.3»R 

M5LaAIO.-YA10»5IH 
114SrTlO.-CaTlO.WR 

1l3SrTlO.-BaUQ.WH 

112BaHfO.-BaTlO.Mt 



111 InP«R 



(16) 



«HM2 003 -2 18104 



5.15 
0 

LaAIO a 



[ mi 3 ] 

LaAI0 3 -YAlO 3 




0.2 0.4 0.6 

Y concentration x 



0.8 



« — UNb0 3 ,LiTa0 3 



YAI0 3 



[ mi 4 ] 



CaTi0 3 -SrTi0 3 




0.4 0.6 
Sr concentration x 



SrTI0 3 



(17) 



WBB2 003 -2 18104 




[ Ell 6 ] 



BaTiO 3 -BaHf0 3 
5.95 I — 




5.65 1 1 ' 1 1 i 

0 0.2 0.4 0.6 0.8 1 

BaT10 3 Kf concentration x BaHf0 3 



(18) 



«H582 003 -2 18104 



[ Si 7 ] 




(SDmt.d. 7 FI * (##) 

G0 2F 1/335 G0 2F 1/377 

1/355 5 0 1 G0 2B 6/12 M 
1/377 H 

F $ — A (##) 2H047 KA02 PAD4 PA05 QA02 RA08 
2H079 AAD2 AA12 GA05 DA03 DA22 
2K002 CA02 C&03 CA22 KA02 FA04 

F7\05 F7\D7 
5F058 BA20 BB01 EB02 BD02 BD04 
BD05 BF06 BF12 BF20 



